Abstract. The angiographic and pathologic features of two cases of primary carcinoid-like hepatic tumors are described. Neither patient had the carcinoid syndrome.
(UMMC) where angiography demonstrated a large neoplasm involving most of the left lobe of the liver with extension into the right lobe (Fig. 1) . The major feeding vessel, the left hepatic artery, was dilated. There was scant fine tumor neovasculature, but the predominant angiographic feature was an intense homogeneous vascular tumor blush. No arteriovenous shunts or vascular lakes were present. The portal veins were normal but the hepatic veins were not studied. There was no angiographic evidence of a primary lesion in the pancreas or intestine.
At operation no extrahepatic primary neoplasm was found despite extensive exploration of the intestine and pancreas, and a left hepatic resection was done. She required reexploration because of postoperative hemorrhage and died. Unfortunately, no autopsy was done.
The large hepatic tumor was partly encapsulated. It was composed of slightly pleomorphic epithelial cells with eccentric nuclei and pale cytoplasm. The cells were arranged in cords and nests, separated by fine fibrovascular septa. Occasional tumor cells contained argyrophillic granules. This general pattern is common to a group of ncuroendocrine tumors which include carcinoid and islet cell tumors (Fig. 2) . Unfortunately, no electron microscopic evaluation was done.
Case 2. A 55 year-old man had undergone abdominal exploration for pain 2 years previously at which time a tumor was found incidentally in the left lobe of the liver. The biopsy was originally interpreted as hepatoma, although the diagnosis was later changed to metastatic carcinoid. He had no symptoms of the carcinoid syndrome. For 2 years he was treated with intravenous 5-fluorouracil and manifested no clinical progression of the tumor.
He was referred to the UMMC where angiography demonstrated an extensive hypervascular tumor in the left lobe of the liver (Fig. 3) . The hepatic artery was dilated and numerous abnormal arteries supplied the mass. An extensive tumor stain was present in the capillary phase which was less homogeneous than in case 1. The mass was solitary with the exception of a separate 2-cm nodule in the right lobe. The portal vein was smoothly compressed by tumor extending toward the hilum of the liver. No arteriovenous shunting, lakes of contrast accumulation, or venous invasion were demonstrated. The hepatic veins were not studied. No primary lesions were found in the pancreas or intestine despite use of superselective magnification angiography.
At exploration the tumor was considered to be unresectable because the smaller nodule demonstrated at angiography was reported to be "metastatic carcinoma" on frozen section. The portal vein was explored with the intent of ligation, but it was severely compressed by tumor and this was not possible. The 0364-2356/78/0003-0397 $01.00 9 1978 Springer-Verlag New York Inc. pancreas and entire GI tract were palpated and no primary neoplasms were found.
This tumor was histologically similar to that in case 1, but in addition, the strands of cells often surrounded vascular lumina. Also, the septa were more thickly coltagenized, separating the tumor into large nodules. No intracytoplasmic granules were found by either argyrophillic or argentaffin staining techniques.
The patient has been treated with hepatic artery and intravenous infusion of 5-fluorouracil and has not deteriorated in the 4 years since his initial diagnosis. The prolonged course suggests that these tumors may grow slowly.
Discussion

C a r c i n o i d -l i k e t u m o r s o f t h e l i v e r a n d b i l i a r y t r a c t
a r e e x t r e m e l y r a r e a n d h a v e u s u a l l y b e e n r e p o r t e d C The venous phase of a celiac angiogram demonstrates an impression on the portal vein in the liver hilum. At operation the portal vein was compressed but not invaded as isolated cases [3] [4] [5] . Only 2 cases occurred among 2,837 carcinoid tumors reviewed by Godwin [6] . Most occur in the gallbladder, but the presumed precursor cell, the Kulchitsky cell, occurs throughout the gastrointestinal tract with the possible exception of the esophagus. The angiographic abnormalities caused by these two liver neoplasms are distinctive. Both tumors had a rather homogeneous, "cloud-like" tumor stain in the capillary phase, similar to that of most islet cell adenomas of the pancreas. This finding corresponds well to the uniform capillary pattern of the tumors seen histologically. Case 1 was homogeneous at angiography and histologically had very fine septa. Case 2 had a less homogeneous angiographic appearance corresponding well with its much thicker collagenized septation.
The supplying hepatic artery branches were slightly tortuous, but no wild neovasculature, arteriovenous shunts, or vascular lakes, which typify most hepatocellular carcinomas, were present [7] . Arterial encasement, the primary feature of the usual primary cholangiocarcinoma, was also absent [8] . Although the portal veins were not invaded, external compression of the portal vein was confirmed at exploration in one of the patients.
To out knowledge, the detailed angiographic findings of primary hepatic carcinoid-like tumors have not been described previously. Alpert et al. [2] refer to a "vascular tumor blush" in their case. Goldstein and Miller [9] illustrate similar features in hepatic metastases from carcinoid tumors of the small intestine. Except for the fact that hepatic metastases from carcinoid tumors are almost always multiple, the angiographic features, likely the result of the diffusely distributed capillaries surrounding small nests of tumor cells, are similar to those of the cases reported here.
